The crystal and molecular structure of the complex [Cu(Dipy){NDA}Cl] • H 20 , where (NDA) = {ONC(CONH2)2}~ anion (space group P I, triclinic, with a = 7.834(1), b = 9.923(1), c = 9.952(1)A, a = 93.60(1), ß = 93.65(1), y = 92.72(1)°, Z = 2) has been determined from X-ray diffraction data. The structure was refined to R -0.029 for 2243 reflections with I>3ct(I). The coordination polyhedron of Cu2+ can be described as a distorted square pyra mid with a chlorine atom in the apex, and with the central atom situated 0.258(3) A above the base of the pyramid towards the chlorine atom. The complicated system of hydrogen bonding involving the water of crystallization connects copper complex units in to the chains in the c direction.
Introduction
The presence of different donor atoms in the isonotrosom alonodiam ide anion ~ONC(CONFI2)2 creates num erous possibilities for coordination to a metal ion [1] . The few recent studies of com plexes of ligands of the anionic a-isonitrosoam ide type with transition-m etal ions show the formation of a five-membered chelate ring coordinating the metal by way of the carbonyl oxygen and the ni trogen lone pairs [1, 2] . The N-m onodentately bonded ~O N C R 'R 2 (R 1, R 2 = CN, C O N H 2, hetaryl) anions have not been directly detected yet by means of X-ray analysis, but a careful IR-spectroscopic study of a series of 3 d-metal complexes with amines (such as 2,2-dipyridyl, 1,10-phenanthroline) strongly suggested this coordination mode [3] . Nevertheless, the attem pted preparation of Cu(Dipy)2{NDA}2, where NDA is the isonitrosomalonodiamide ion, lead to a complex with composition Cu(Dipy){NDA}Cl • H 20 , similar to the formation of Cu(Dipy){TCO}Br-2(l,4-Dioxane) (TCO = ONC(CN)CSNH2) [4] , The structure of Cu(Dipy){NDA}Cl-H20 is of interest in this context. * Reprint requests to Dr. K. V. Domasevitch.
Experimental
For the preparation of the complex the following method was used: Isonitrosomalonodiamide was prepared by the method of Whiteley [5] . An aqueous solution of the anionic ligand was prepared by a stoicheiometric reaction with a solution of Cs2C 0 3. To a hot aqueous solution (15 ml) of CuC12-2 H 20 (0.170 g, 1 mmol) and 2,2-dipyridyl (0.312~g. 2 mmol) a solution of Cs(NDA) (0.526 g, 2 mmol) in 5 ml of water was added. The precipitate of Cu(Dipy){NDA}Cl • H 20 was filtered off and the clear dark-green solution obtained was allowed to stand at room tem perature for 24 h after which crystals separated from the solution. The crystals were filtered, washed with water, and finally dried in air at room tem perature; total yield 0.327 g (81%). The dark-green compound obtained is sol uble in water, DM F and DMSO. eters; largest peak in the final difference map = 0,48(7) e/A 3). Corrections for Lorentz and polar ization effects as well as for absorption (using DIFABS program [6] ) were applied. All structural calculations were carried out with a PDP-11/23+ com puter using SDP-PLUS [7] , Crystallographic data have been deposited at the Cambridge Crys tallographic D ata Centre [8] .
Crystal data for C^H^N sC^C lC u: FW = 403.28, Tables I, II .
Results and Discussion
The coordination polyhedron of Cu2+ can be de scribed as a distorted square pyramid with the chlorine atom in the apex, where the central atom is situated 0.258(3) A above the base of the pyra mid towards the chlorine atom (Fig. 1) . The water Table II . Selected bond angles (°). of crystallization < 0 (4 ) > is not coordinated (Fig. 2) . As in the iron derivatives [2] , the conformation of the NDA group is such that 0 (1 ) and N(2) can che late the m etal atom in the ligand plane (Fig. 1) . The values of interatomic separations C u -N , C u -O (ca. 2.01 A, Table I ) agree satisfactorily with re ported ones for known complexes [9] , The coordi nation geom etry about the metal atom is similar to that found in [Cu(Dipy){TCO}Br]-2(1,4-Diox). Differences in O -C u -N and N -C u -N angles are only trivial [4] . There are two chelate metallocycles in the complex (Fig. 1) . The atom s of each metallocycles, C u N (2 )C (2 )C (l)0 (l) and CuN(4)C(8)C(9)N(5), are practically coplanar (the maximum deviation from the least squares planes are not greater then 0.04 A). The dihedral angle between the planes of the metallocycles is found to be ca. 16.2(3)°, which is significantly less than in [Cu(Dipy){TCO}Br]-2(1,4-Diox) {ca. 28°)
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The 2,2-dipyridyl molecule is structurally nor mal [4] . The dihedral angle between the two pla nar 2-pyridyl groups is ca. 4.5(5)°.
Consideration of the isonitrosomalonodiamide geometries (Tables I, II) suggests that ^r-electron delocalization can be involved [10] . This may be rationalized in terms of contributions by a num ber of resonance forms [3] . It is apparent, however, that delocalization is only partial (the CO groups, for instance, C (3 )-0 (3 ) 1.250(2) Ä, retain their double-bond character) [9, 10] . The anion is practi cally planar. The maximum deviation from the least squares plane is ca. 0.089(2) A N(3). It is nec essary to note that the m ean anion geometry agrees well with that of the NDA-groups in the K(Cs)[Fe(NDA)3] species [2] .
Amide hydrogen atoms give rise to intram olecu lar hydrogen bonds as shown ( The hydrogen bonding plays a principal role in the molecular packing of the title compound. There are three hydrogen bonds involving the chlorine atom. Fig. 2 shows that is slightly less than the expected van der Waals separation between carbon and oxygen given by Pimentel and McClellan [11] .
